W ILL CROWTHER 


Well, let's actually start with Adventure. 

Okay. 

That is an interesting story. Tell me the story. 

This was related to the divorce that I mentioned before, and I was 
feeling kind of lonely and I wanted to write a game for my kids. 
Meanwhile, we had been playing Dragons & Dungeons game. You know, 
these role model, role playing games at the Dave Walden's house, 
and so I thought, "Gee, I'd make a computer version of the Dragons 
& Dungeon game," and that turned out to be Adventure. I happened 
to write it in Fortran which was quite portable. And I wrote the 
silly thing and I left it in a directory on a machine here at BB&N 
and then left. Went off to go to Alaska and wound up after that 
working at Xerox. 

How long were you in Alaska? 

Oh, just a month or so. 

And what were you doing there? 

Just vacationing with my sister. Meanwhile, a guy named Don Woods 
from Stanford, who was groping around looking at interesting things 
wherever he could find them, found my directory. Found this thing. 
Tried it out. Thought it was neat. Grabbed the sources. Doubled 
its size and spread it all over the country. So when I came back 
from Alaska, people were playing it everywhere. 

That's amazing. 

That is quite amazing. 

Were you surprised? 

Yeah, sure. It was several years before I met Don, even though we 
were both more or less in the San Francisco area, and I happened to 
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meet him. We became friends and played bridge. All sorts of 
things like that. I like Don. He's a good guy. 

Where does he work? 

Where does he work now? 

Uh-huh. 

I don't know where he is now. Last I knew, he was at Stanford. He 
might still be there. I bet if I looked hard on the Internet I 
could find him. 

Okay, well anyway, not that big a deal. So that's the story of 
Adventure. 

It was kind of interesting, because it was the first game of its 
type. There are 100's, 1000's of these things now ... In those 
days, nobody had the idea that you could build one of them. Very 
next thing, people looked at it, played it, and then MIT built one, 
Stanford built one and Carnegie built one. Somebody at each one of 
these places. I recall it was Zorka(?) at MIT and Font and 
something else at the other place. I forget where. In all the 
computers, I have typed some sort of — interested in this thing. 

What do you think it is that interests people in it? 

Well, it's a program that sort of reacts to people. It's not -- 
most up to that point, computers had been pretty much (that) they 
present you with a menu and you do what it says. It doesn't have 
much initiative. But here was a thing that gave you the illusion 
anyway that you'd typed in English commands and it did what you 
said. 

Right, yeah. 

And of course, behind it all was just a machine doing little 
things. But it really worked surprisingly well for a mechanical 
thing. And why did people enjoy it? Because it's exactly the kind 
of thing that computer programmers do. They're struggling with an 
obstinate system that can do what you want but only if you can 
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figure out the right thing to say to it. 


That's right. But this post dated the Arpanet. This was in '76? 

Yes. This was after the Arpanet. 

When you guys were building the original network, did you have any 
games that you played to relieve any of the pressure? 

The thing I did was rock climbing. I started rock climbing in '56 
and have been doing it ever since. I was out there last weekend. 
I'm teaching rock climbing to the Appalachian mountain climber. 

[Tape cuts off and back on.] 

At the Appalachian mountain. Tends to be older folk than the 
college kids. I can't keep up with the college kids anymore. Too 
strong, too much enthusiasm. 

How did you get into rock climbing? 

When I went to MIT, I was a skier because my parents taught me to 
ski. 

Where was that? 

Oh, all over the place. New York, upstate New York mostly. 

Where did you grow up? 

Schenectady. So I went skiing in the winters and when the snow 
stopped being good for skiing, the people I'd been going skiing 
with from MIT said, "Well, come on down to Quincy. We'll show this 
other thing we do that's kind of fun in the summers." And so I 
tried it and I enjoyed it. Done it ever since. With time out for 
raising kids. There was a period when I was into caving instead of 
climbing because the caving you can do less intensely and it was 
better when you had kids. You couldn't go out every weekend when 
you were with kids to take care of, and if you're going out once a 
month caving, it was perfectly reasonable. It wasn't quite so 
reasonable when I'm mountain climbing. I have written guide books 
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and put out first descents and all that stuff. 


So you said that when you were working on the Arpanet that you 
would go rock climbing in order to — 

Yes, I would, yes. 

When you were doing that, were you able to just forget about it? 

You would have to forget about everything. When you're rock 
climbing, you must not think about anything but the rock climbing 
or you're apt to get killed. And it just wipes everything out for 
a day or two or whatever it is. However long you're off climbing, 
which tended to be a weekend, you don't think of much else. 

So you'd occasionally go for an entire weekend? 

Usually go for a weekend. 

When it got closer to shipping time, did you go less often? 

Yes. If it — I worked intense. I'm not an 8 to 5 kind of person. 
When there's a job that needs doing, I will sit here until I 
absolutely fall asleep at the terminal. I'll stay here and get it 
done. 

Did you ever fall asleep at the terminal? 

No. I'd usually go home just before. I'm getting older actually. 
I was thinking about three or four years ago there was a big push 
here at BBN and there was this project that had to get finished. 
My part was done but they sort of needed me there to keep them 
going. So I did an all nighter then. It was kind of harder than 
it used to be. 

Oh, I bet. I certainly can't do it. How old were you in '69? 

I was born in '36. You can figure it out. 

So you were 33 when you were working on this and it was easier to 
stay up all night. 
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Yes. 


Were all you guys roughly the same age or was Frank older? 

Frank's two or three years older. Dave's a little younger. Severo 
is Frank's age. Yeah, all within five or six years. 

So tell me about the caving. 

Oh, well we did that — let's see. I started that in New York. 
There are groups in every big city in the country that go caving 
and I picked up with one of those groups and started caving in New 
York. And I found it was fun to poke around in the caves. 
Actually what happened was I had a friend — an old college friend 
— who I visited who had just bought a piece of land in the 
Adirondacks and he said, "There's a hole over here on my land and 
we don't know where it goes." And so I got a flashlight and 
crawled into the hole and we went a couple hundred yards, but it 
was beautiful because it was water cascading down a series of falls 
that were cut in the marble. So it was really — it was white 
polished rock with black bands in it. Sculptured into very unusual 
shapes. So I enjoyed that enough that I went around and found some 
people who were doing it and did some more of it. Eventually, I 
wound up going down to Kentucky for Mammoth Cave, which is the 
longest cave in the world. We would go down once a month and — 

We? 

My wife and I and a couple of other friends from around here. And 
explore and map the cave under an agreement with the Park Service. 
I was cartographer for that group for a while and so I would get 
the data and bring it back here and punch it into the computer and 
make plots. 

Well, I heard about this plotting that you did. 

Yeah, I used to do that on the Arpanet machines ... 

Uh-huh, you would use some part of the machine that wasn't — 

Yeah, it wasn't being used for anything. In the evenings when 
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nobody was on the machines. I'd make these plots of the cave and 
then take them down with us, so that people going out on the next 
trip would have a map. One had been explored before. 

So your wife — you started the caving and then she — 

I met her while caving. 

That's interesting. So she was a fellow caver? 

She was, yes. She was interested in that and then she also took up 
the rock climbing and became very good at that. 

Now Frank said at lunch that she was also famous for discovering -- 

Finding the connection between — at that time, the biggest cave in 
the world was called the Flintridge(?) Cave System. 

Where's that? 

That's two miles north of Mammoth Cave which is right in Kentucky, 
which was the third biggest cave in the world. And there had been 
many, many attempts to connect the two caves, because then you 
would definitely have the biggest cave. It's 330 miles ... It's 
big. It was only 200 in those days. So that doesn't mean it 
stretches for 300 miles. It's all with a 10-mile on the side area 
and it's a tangle of passages. Anyway, Pat, who was pretty small, 
was able to wiggle through a little crack that no one had ever gone 
through before and found herself in a new passage and wondered off 
and discovered that it was in Mammoth Cave instead of in 
Flintridge. So it became one big cave. 

So only small people can go through this or did they enlarge it? 

Well, it depends on your motivation. I've been to the place where 
she did this and it was probably six or seven hours travel to get 
there. 

Travel? 

Walking and crouching and crawling and all the things it takes to 
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get through a cave. 


Just to get there. 

Then you had to go into a little hole that was about that high and 
that wide and slither forward perhaps 20 feet and force your way 
down through the little crack that no one else had — no one else 
had -- I don't know what it takes. A certain amount -- if you have 
a lot of enthusiasm, which you do when you're right near the 
entrance, then it's easier to push yourself into these small holes 
and down the cracks. When you're tired and it's a long way from 
anywhere, people tend to say, "That can't go anywhere," because 
almost all of them don't go anywhere." 

Did she have a sixth sense that this might go somewhere? 

No, the way you find a cave is you go out and you look everywhere 
and sooner or later you find something. 

What year was this? 

This was '75? Something like that. Must have been the year before 
I left. 

So it must have made the news. 

It made the news, yes. And made a book. 

Oh, a book too? She wrote about it? 

No, someone else wrote the book called "The Longest Cave." It was 
about the connection between these two caves. 

Oh, that's good. Do you still do it? 

I don't. It's because my current wife likes to rock climb but 
doesn't like to get in the dirt, mud, and water that you have to do 
in the caves. 

Yeah, it just sounds dreadful. I mean, it sounds much worse than 
it probably is. I mean, I just have these images of bats and water 
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dripping on me. 


Those images are right, but it turns out bats are a little bit like 
mice. They aren't at all nasty. 

I know they're not. Well, yeah, I live in the bat capital of 
America. 

Well, that's a little different actually. Down there, you get bats 
in large quantities and you get lots of guano and some of them have 
rabies. That's all not very nice. Up here you get them by the 
ones and twos and they don't have rabies. They aren't at all 
frightening. 

You don't mind encountering bats? 

I don't mind encountering bats. Does seem a little bit far from 
the Arpanet. 

It sure does. Well, actually there is the connection that you were 
plotting the caves. 

We had a plotter. In those days, machines/plotters seemed to be 
bigger things than — 

Right. 

I was able to get it connected up to one of the — whatever Arpanet 
IMP happened to be handy around there. I'd just plug it in and 
make the plots. And so I'd come in in the evenings and say, "Well, 
now I want a plot of this region of the cave at this scale," and 
we'd run it and sit and wait for an hour and then you'd have it. 
Because they weren't very fast in those days either. 

I see. That's good. And the other guys didn't mind that you were 
doing this? 

No, they didn't mind it. Frank was very good about that. The idea 
was that you did your work and if the machines were sitting idle 
and you had something else that you wanted to do, why not? As long 
as you did the things that were required. 
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Which you certainly did and then some. It sounds like it was just 
a great time. 

It was a great time, yes. I had fun. Of course, I've mostly had 
fun. 

It seems that way. You've got a great job. Now back to some of 
these particulars. I took these things out of the interview that 
you did with Judy Armeno(?) . Now you mentioned this earlier to me. 
That the hardware was finally working just a few days before 
delivery. 

Yeah. 

And you said that was because of this problem. 

Uh-huh, the hardware problem. 

That Severo found, uh-huh. Now you mentioned somewhere in your 
interview with her that there were fights with Bob Kahn about how 
things should be done. Is that correct? 

Yes, yes. 

Can you illuminate any of those? 

Well, let's see here. I'm trying to remember. Bob was not really 
-- Bob had been part of defining the spec for the proposal and he 
was not really a major part of Frank's group in writing the 
proposal itself, although he was here. And I guess we had sort of 
developed a different culture and different way of looking at 
networks than he had and we were continually arguing about what was 
the right and the necessary thing. It was like I don't know. What 
their optimal package should be and how big a check sum should be 
and stuff like that. It was technical things. It wasn't political 
things. 

No, it sounds very technical. 

It's technical things and mostly Bob was in a funny position 
because he didn't have much to say about what we did. 
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Why was that? 


Well, because he wasn't really working on Frank's project. 

Oh, I thought he was part of the program. 

Well, he was sort of, but he was in many ways an outsider. I don't 
remember what exactly his role there was. 

Well, now he was with the Tenex(?) Group. 

He was with the Tenex Group, yes. 

And yet he sort of joined you guys to do the Arpanet. 

Halfway. Not completely. He was never one of the development 
team. 

Oh, I see. So he would put in his two cents. 

Yes, and mostly we would disagree with it rather than agree with 
it. 

And yet he was the guy with the PhD who had been to Bell Labs. 

And all that stuff. 

All that stuff. He was apparently a routing expert. 

I guess. 

I guess. Uh-huh. Well, let's talk about these questions of the 
optimal size of the packet. 

You don't care about those things. 

Yeah, I do. I think it's very interesting. 

I don't care about that. I can't remember them anymore. 

Oh, you can't? 
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You can do — you can figure — if you're trying to optimize 
something, you can after a while figure out what the optimal size 
for a packet is and how many packets per message and all that 
stuff. And it changes with each different network, and I've really 
forgotten what the things were for the Arpanet. Mostly these days 
it's all cut and dried and people have it right. In those days, we 
were inventing it and so we didn't know all the in's and out's of 
the stuff. A lot of this stuff is subtle and you don't get it 
right the first time, so you try it and, "Oh, that didn't work." 
Try it again. Pretty soon you get it right. Then you get it right 
after that. 

So it's hit or miss sort of. Or was it more systematic and 
methodical? 

It's really important to hit almost all the time and that means you 
have to think about it ahead of time. I'm pretty good at that. 
Actually, I'm pretty good at looking at a complicated thing and 
saying, "Oh, something's funny. It's going to happen in this 
condition over here. When this does that and this does that and 
that does that, they all happen at the same time in this order, 
then what we've done isn't going to work." And so you tinker with 
it and make it so that it works in that case too. And you really 
want when you're done for — when you're done thinking about it and 
have actually implemented it, you want it to work, because it's too 
hard to change it at that point. So there's a fair amount of that 
kind of stuff going on. 

And you don't remember the details of the routing arguments? 


No. 


Well, what did it turn out that the optimal length of the packet 
was? 

That didn't matter. The spec said what it should be and so that's 
what we did and it was close enough. So the arguments didn't have 
anything. They weren't serious arguments. They were theoretical 
arguments. 

I see. Oh, but sometimes it's fun to have theoretical arguments. 
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Oh, yes. Oh, yes. 


But it was a moot point because the spec said what the spec said. 
Yeah. 

And so you did it to the specification. 

Yeah. 

How about the check summing? The same thing? 

Yes. 

Can you explain check summing to me. 

Sure. The idea is if you have some data and you want to make sure 
that it gets sent correctly, one way to do that is to send two 
copies of it and then compare them. But I don't have to do that 
quite. I can make some complicated function of all of the bits 
that I was sending and send that function, and see if then when it 
got to the destination, the guy at the destination would run the 
same function and see if he got the same number, and if he did, 
well there's some assurance that it's right. 

Right. 

The check sum is doing exactly that. And there are a whole bunch 
of different functions and there are a whole bunch of different 
check sums. Right now there's a standard one for an Ethernet and 
a standard one for OSI. Each kind has its own different function. 
Some are better than others. The longer they are, the less chance 
that you — there's always a chance that the message you put in 
will — even though its the wrong message -- will give you out the 
right check sum. The longer the check sum is, the less likely it 
is that a random number will be matched. So people are very 
interested in the right length for the check sum. Turns out 
usually to be longer than you think. 

Oh, I see. So was that a non-trivial problem? 
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Well, again, it probably didn't matter very much. Nobody cares. 

Nobody cares? 

No, they don't. There are so many things in a computer system that 
can corrupt the data you have, that one more thing that can corrupt 
it really doesn't matter very much. Now that's not what we do. 
All right? We worked very hard to deliver it correctly. 

Right. 

But nobody really cares. I see this standard that was put forth 
last year that had the wrong size check sum in it. People will 
implement it and it will mostly work, and that's okay. 

Well, now what did matter when you were building this thing? 

What mattered most was keeping it up. Making it so that the people 
at the university could count on it. So that once it was there, 
well — and getting them to use it, which I didn't have anything to 
do with. That was Larry Roberts most applying pressure to the 
people at the universities to get the software up and running and 
trying to use the thing, because they didn't want to. And if when 
they had done that the network had been unreliable, then they would 
have quit. They'd of had a good excuse to quit. 

They would have said something like, "See, we told you. It's a 
hunk of junk." 

Right. So for us the important thing was to get it up. Keep it 
up. 


Yeah, these guys at the universities were skeptical and not that 
interested in this work. 

Well, everybody has their own interests. Why should they be 
interested in this thing which is basically trying to force them to 
do something in an awkward way. Well, that's — I don't think I 
would have been interested if I'd been at a university. 

No, you don't think so? Why? 
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I'd of been trying to write my chess program and I wouldn't have 
wanted to struggle with a network program. I wouldn't want that. 

Yeah. They were like, "Oh, we're just guinea pigs for these guys 
doing their networking." 

That's right. 

"They won't even let us tinker with the computer." 

Well, now that's too strong. But that's the first reaction. 

So how did it catch on? 

Well, Larry pushed it. Larry basically said, "We're gonna give you 
money, and if you take our money, you have to write the software 
that uses these things. Have to make it go." And a few people, 
particularly University of Utah, there were people who are doing 
the personal computing thing, and they meant work stations on your 
desk, who knew that networking was going to be important for them 
and so they were trying to push it, and so that was a hopeful for 
us from inside. The people at Xerox were doing a lot of that, 
because they saw that coming. 

[Tape cuts off and back on.] 

"Fault tolerant in a funny way." What did that mean? You didn't 
expand on it. 

I wonder what I meant. 

Well let's — 

[Tape cuts off and back on.] 

The normal fault tolerant is your computer will get you your answer 
even if a piece of the hardware breaks, and computers they put in 
satellites do that, and also several places, usually the military 
where they have really fault tolerant computing. The hardware can 
break and you will still get the right answer. That wasn't what we 
were trying to do. We were trying to make it so the hardware would 
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break, but after a few seconds or maybe even a minute, the system 
would come back up and you could send your data again. So you 
might lose something, but you wouldn't go down. You wouldn't be 
broken for a day. You'd be broken for a minute or a second. The 
next time around, the original Arpanet didn't have too much of that 
in it. When it broke, it just broke. The pluribus version of the 
Arpanet was really a quite unusual machine. You could go in there 
and you could pull out any card and the program would keep running 
software. Everything would keep running. It would use a little 
data. It might have to re-initialize some things, but then it would 
be back up again and running. So that was sort of the follow-on, 
the next thing that came after the Arpanet project and that led 
into BBN's interest in multi-processors, which I had been actually 
pushing. I thought that was a wonderful way to go. And we were 
using multi-processors for the Arpanet as a way to get into multi¬ 
processors in general. We were all interested at that time in 
reliability. We'd had a number of instances where a machine would 
break. Often the software would break rather than the hardware. 
And it would be in a military base and the base would be closed 
down for the weekend and there was just no way to get to the 
machine and bring it back up again until the next Monday, and that 
was terrible for as far as the network was concerned, because you 
might lose your cross country link. 

Yeah, I know. 

So we worked hard on making the thing able to run through almost 
any kind of failure. Survive any kind of thing. It's not common 
that you can go in and change the program — the running program 
inside the machine — and have it still work, and we could do that. 

It does seem anti-- 

— computer to check sum of the program instead of a piece of data 
and if the check sum failed, it erased that version of the program 
and went and got another copy. So if the hardware broke and you 
lost your program, it's all right. Just get another copy. We were 
doing that kind of stuff. But that was well after the initial 
Arpanet. 

Oh, I see. 
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That must have been 30 or 40. No, it was fairly big by that time. 

You made some mention of hot potato routing. What's that? 

Oh, that was one of the nuttier ideas, which was if a packet comes 
in and it's not for you, send it out some other line. Pick one at 
random. 

Toss it back out. 

Yes. And people were making serious proposals about how this was 
the right way to get somewhere, because eventually it will get 
there. 

You mean a packet — 

Packet comes in to — I'm trying to go to Los Angeles, so I send it 
to Chicago and Chicago says, "Huh, came from Boston, I'll send it 
to Texas," and Texas sends it to Utah and Utah sends it to Alabama 
and eventually it will get to Los Angeles, because nothing would 
stop it. It would keep bouncing around until it gets there. 

With no particular destination. 

Right. 

Who's idea was that? 

I don't know. It was one of the ones that was proposed. 

At the time that you were building it or doing the proposal? 

No -- well, — 

Probably building. 

Building, yeah. 

Do any others come to mind? 

No, I've forgotten a lot of stuff. 
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[Tape cuts off and back on.] 


I'm sure they must be in there. 

I've looked through some of that old stuff. 

When did you look through that old stuff? Recently? 

Oh, when I moved to California and through out most of it. 

[Tape cuts off and back on.] 

Really are not very interesting. 

They are interesting. 

No, they aren't. 

Sure, they are. I mean, it's interesting to me. 

[Tape cuts off and back on.] 

So that's why I — 

Projects are full of them. Hundreds and thousands. 

I know, but they end up having big ramifications. 

[Side 1 ends.] 

[Side 2 begins.] 

Do you remember any of this? 

Just one point. 

Several times? 

I don't remember. I have been to D.C. many times since then. I 
don't like going places. I don't like missions. I don't like 
traveling. I don't mind it too much once I'm there. It takes me 
a couple of days to settle in and then it's fine. 
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What don't you like about it? 


Oh, I'm not sure. It's just not pleasant. It's not an adventure. 
It's just dull. It's a drag. 

Yeah, I know. Just you mean getting there and yeah, I agree. 

There was a time when speaking in front of people bothered me, but 
I got over that at Lincoln Lab. Have to give presentations to 
generals. After a while I got comfortable. I learned that if 
you're talking about something that you know, it's alright. 
Doesn't matter what you're talking about, to who you're talking to. 
If it's a room full of generals, it's still okay. 

But if you feel uneasy about your grasp of the material, then I 
could see how that could make things — yeah, I'm that way too. 

I don't usually feel uneasy about my grasp of material, because if 
I don't know, I always say, "I don't know," and I don't try to 
bluff. Which means that I have learned that I never get in trouble 
that way. Sometimes people aren't interested in what you're 
saying, but that's their problem, not my problem. 

Well, it's an interesting point, because one of the points these 
guys made yesterday, Frank and Alex, is that there was supreme 
self-confidence among the guys in this group who built the Arpanet. 

Yeah, that's right. We knew we could do it. 

In every regard, when it came to the hardware and the coding — 

The hardware and the software is easy. Politics is harder, but 
Frank was good at that. 

Who did Frank have to deal with politically? What was hard? 

That's basically keeping Larry happy, the people who wanted to 
meddle in our design from the universities out of it and BBN 
management . .. 

What about the people at the universities? Who were they? 
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Okay. 


That's not a justification. That's perhaps the reality of it 
though. 

You made want I thought was a key statement and what you said was 
(this was in your interview with Judy), "The Arpanet was meant to 
be an experiment, but because of the personalities involved, it 
turned into a solid system." 

Yes, that's Severo and Frank at work. 


But can you elaborate on that? 


Frank — well, both of those people — Frank would work very hard 
to make sure that nothing would fail and Severo would work very 
hard to make sure that it was right, and Dave and I, of course, 
were not. We're typical software people. We'll throw any ole 
thing together. But they would push us enough to make sure that it 
would — that we tested it and it would work. And actually Dave 
and I both have a certain pride in what we do that means that we 
try to get it right. So we actually built a thing that was really 
solid, rather than a thing that would break. And as I said before, 
I think that was critical to getting the people at universities to 
use it. I don't think they expected — I don't think Darpa 
expected that. I think Darpa -- the original proposal was to show 
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Certainly, I didn't hear anything like that for an Arpanet style 
thing. 

Okay. Well, I'll get to the bottom of that rumor. 

Networks are no more nor less vulnerable than the phone lines. 

Exactly. That's what I keep thinking is well so — it's like the 
telephone. If the telephone network goes down, then so is the data 
network. Or am I wrong? 

No, you're right. In fact, a network is probably more vulnerable 
because there's the end equipment also that's subject to this 
electromagnetic radiation stuff that you get from a mound blast, so 
I didn't see any — and I don't remember anyone claiming that the 
n -nnnat- was somehow — oh, I know what this was. 



Who were they? I don't remember. 


I mean, do you remember which universities and/or what it was that 
they wanted? 

It was people like Vint Cerf and _ and I want to say 

Crocker. Is that right? 

Steve Crocker? 

Yeah. Who thought they knew how to do it. And Frank basically 
drew a wall and said, "We're working on this side of the wall. You 
work on that side of the wall." That let us get on with what we 
were doing. 

Why is it that Vint Cerf is so often cited as the key player in the 
Arpanet? 

I think because he talked a lot and knew a little. He lasted 
longer than most. 

Last? 

Yeah, he stayed around and he got involved with Arpa when the 
others had moved on to other things. He did — Kahn, of course. 

He did what? 

Kahn lasted and Cerf lasted longer than most of the other people 
who were involved in the early days. 

Lasted. I guess, I'm sort of wondering -- I mean, you've lasted. 
Frank has lasted. What are you talking about? 

We're somehow — yes, we have stayed. Well, I don't have anything 
to do with the Arpanet now. I have to do with BBN and 
communications still and so does Frank. I don't know what Steve 
Crocker is doing anymore. I don't think it has much to do with 
communications. 

He's at something called Trusted Information Systems. Do you know 
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them? 


No. But if I had to guess, I would guess that Vint is still around 
and still talking about communications and that kind of stuff. 
Whereas, the others probably aren't. Severo, of course, is 
retired. People move on from one thing that they're doing to some 
other thing. 

I see what you're saying. Vint and Bob have stayed much more in 
the sphere of the Arpanet, now the Internet. 


Well, yeah, and Bob is actually, I think, out of it completely now 
and when he moved to Arpa and then Darpa and he became interested 
in that process of spurring technology with money, rather than in 
communications in particular, and that's what he's doing now is 
he's trying to make technology happen with money. I don't think 
it's particularly pointed at communications. 

Now what about this whole -- we have about 15 more minutes. What 
about this whole question of the reason the military needed this 
thing so that people could communicate in case of a nuclear attack. 

No, that wasn't the reason. 

[Tape cuts off and on.] 

Darpa was trying to use its money more efficiently and believed 
that — what was happening was that every researcher was saying, 
"Oh, and I need a big IBM computer to do my data reduction," and 
they said, "Well, we can't afford to give you a big computer. Why 
don't you use the one we've set up at Utah?" And they'd say, 
"Well, it's two states away. I can't go there. I can't get any 
work done." So the rational that I heard for the Arpanet, almost 
entirely, was it would enable the researcher with a small grant at 
his university to use a big computer somewhere else. So it was an 
economic hernia. 

That's what I have heard too. But then there is this whole nuclear 
attack scenario. Have you not heard that or have you heard it? 
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Yeah, somebody. I don't know who. I used to know who, but I don't 
now. 

Okay. Did you have any idea what you were building in terms of its 
social consequences? 

Nah. 


No. You were just building a thing. 

You've got to ask when. In the early — early on, it was just 
another thing. And after a while when you think about this, you 
start to see that there's some potentials here. Some things that 
are going to come from this that could be really exciting. A lot 
of them haven't happened yet. It's just starting to happen. I 
mean, people still don't get E-Mail at home very much. That's 
going to happen. Not use the post office anymore. 

You think so? 

I think so. E-Mail is so much more pleasant to use and cheaper and 
faster. 

Saves trees. 

Oh, all those good reasons. I think that it will put the post 
office — won't put them out of business, because there are still 
things you'd have to send. 

Like what? 

Packages. But it will change what they're doing. But that will be 
a while on coming. Most people don't have computers in their homes 
yet. They're getting cheaper. It's getting to the point where you 
can go out and for a few hundred dollars you can buy a used 
computer that's good enough to do E-Mail. The communications isn't 
there yet, but it will be. It's gonna come in on your TV cable and 
then all the pieces will be in place and people will use E-Mail 
instead of postal mail. 

And you guys didn't even build this thing for E-Mail. 
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No, we didn't. 


I know you didn't — you don't have this. I thought it would be 
fun to try to find some of the early E-Mail over the network. 


No. 


Nothing? 

I really understood E-Mail when I was at Xerox and I organized a 
mail group and we were playing -- there's a game, an Oriental game 
called Go. 

Oh, I know it, uh-huh. 

Yes, well, there were a dozen people with two — 

A dozen people playing a teaching game of Go? 

Yeah, we had two teams and there would be a couple of days of 
discussion by E-Mail about what the best move in this position was 
and then the team would make the vote and make a move, and the 
better players had to be convincing in their explanations that they 

could the _ players to vote for their move. It was a lot 

of fun, but it was also very educational. This kind of thing we 
couldn't possibly do by any other means really. So that was one of 
the things. That and they also had a Xerox — it was a game. It 
was a hand/eye coordination game where you wondered around in a 
little maze and shot down people. It was called Maze Wars. And 
the interesting thing about it was that people in San Francisco 
were playing against people in Los Angeles, cause Xerox had offices 
in both places, and you couldn't tell. Communications were that 
good. 

What year was this? 

Well, let's see. It had to be after '76 and before '83. Somewhere 
in there. Probably closer to '76. Probably '78. 

But E-Mail was sent. I mean even if you didn't really think of it 

as such. You and Dave were communicating. 
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Oh well, that’s not quite the same thing. Yes ™ 

. . . ,x wa sn't things yon could address. It wasn 

communicating, but it wasn t nnings. y 

mail. You couldn't send it off, put it xn a maxi box, and wait 
the person to come pick it up. 


When did that start? 


I don't remember. 

Who started it? 

I don't remember. I don't know any of that stuff 

Who would know that stuff? 


I don't know. 
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